The effect of tachykinins on sheep bronchomotor tone.
The mammalian tachykinin neuropeptides substance P (SP) and neurokinin A (NKA) are present in the airways of several species and are involved in control of bronchomotor tone. We investigated the effect of SP and NKA on various respiratory and cardiovascular parameters in anaesthetized sheep. Dose-dependent decrease in dynamic compliance (Cdyn) and increase in respiratory resistance (RL) occurred with intravenous administration of SP. The predominant effect of NKA was on Cdyn with little or no effect on RL. Consequently SP is a more potent bronchoconstrictor than NKA in the sheep and affects both central and peripheral airway tone. The sensitivity to SP and NKA and the order of potency found suggests the NK-1 receptor predominates in sheep airways. Atropine and the ganglion blocker hexamethonium markedly reduced the bronchoconstriction caused by SP. SP and NKA were equipotent in causing a significant reduction in respiratory rate. SP caused a fall in mean blood pressure while NKA caused mild vasoconstriction. Neither peptide affected heart rate. We concluded that SP is a more potent bronchoconstrictor than NKA in the sheep and that the mechanism of action is mainly indirect involving modulation of postganglionic cholinergic nerve endings.